IN THE CLAIMS: 


Please cancel claims 12 and 25. 


Please amend the claims as follows: 


yC 1 . A process chamber for processing a substrate in a process gas 

>a anoteducing emissions of hazardous gas to the environment, the process chamber 
comprising: 

\^ ^ (a) a support capable of supporting the substrate; 

^SV[ (b) a gas distributor capable of introducing process gas into the 

process chamber; 

(c) "X9 as activator capable of activating the process gas to 
perform a process in the procesSsQhamber thereby forming effluent containing 
hazardous gas; 

(d) an exhaust tub^^ough which the effluent may be flowed, 
the exhaust tube [having an internal flow surface^ttjat is] being substantially absent 
projections or recesses that alter the [effluent flow path ^flow direction of the effluent 
through the exhaust tube : and 

(e) a microwave energy applicator to coupte^microwaves to the 
effluent flowing through the exhaust tube to reduce the hazardous gas cbqjent of the 
effluent. 


2. The process chamber of claim 1 wherein the exhaust tube 
comprises a length that is sufficiently long to reduce the hazardous gas content of [a 
continuous stream of] the effluent flowing through the exhaust tube without recirculating 
the effluent in the exhaust tube. 
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3. The process chamber of claim 1 wherein the exhaust tube 
comprises a length that is sufficiently long to provide a residence time of the effluent 
[flowing through the exhaust tube] that is at least about 0.01 seconds. 

4. The process chamber of claim 1 wherein the [internal flow surface] 
exhaust tube is adapted to provide a laminar flow of effluent therethrough [through the 
exhaust tube]. 

5. The process chamber of claim 4 wherein the exhaust tube 
comprises a cylinder [and wherein the internal flow surface is] having an axis parallel to 

(\^ the direction of the flow of the effluent through the exhaust tube. 

QjY^ 6. The process chamber of claim 1 further comprising a reagent gas 

mixer capable of mixing a reagent gas with the effluent [to further reduce the hazardous 
gas content of the effluent]. 


" ■ — -Z^"The process chamber of claim 1 wherein the exhaust tube 
comprises [monociystaliTng^s^^ 

8. The process chambefyfcjaim 1 further comprising an RF energy 
applicator to couple RF energy to the effluent [jjpthe exhaust tube]. 

9. The process chamberof claim 1 wherein the exhaust tube 
^"^"ytomprises a distributor plate at an inlet of thesexhaust tube[, the distributor plate having 

^^y/ holes adapted to direct effluent preferentially ahsyig the internal flow surface of the 
exhaust tube]. 
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10. A gas treatment apparatus for reducing a hazardous gas content of 
an effluent from a process chamber, the gas treatment apparatus comprising: 

(a) an exhaust tube through which effluent from the process 
chamber may be flowed; 

(b) a microwave energy applicator to couple microwaves to the 
effluent flowing through the exhaust tube to reduce the hazardous gas content of the 
effluent; 

(c) a gas analyzer capable of monitoring the hazardous gas 
content of the effluent [in the exhaust tube] and providing [an output] - a signal in relation 
to the hazardous gas content of the effluent; and 

(d) a computer controller system comprising a computer 
readable medium having computer readable program code embodied therein, the 
computer controller system capable of monitoring the [output] signal from the gas 
analyzer, and when the hazardous gas content of the effluent exceeds a safety level, 
performing at least one of the following: 

(i) adjusting a power applied to the microwave energy 
applicator to reduce the hazardous gas content in the effluent, 

(ii) adjusting process conditions in the process chamber 
to reduce the hazardous gas content in the effluent, 

(iii) activating an alarm or metering display, 

(iv) adding a reagent gas to the effluent before or after 
the effluent is energized, to reduce the hazardous gas content in the effluent, or 

(v) terminating the process being conducted in the 

process chamber. 
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11. A process chamber for processing a substrate and reducing 
emissions of hazardous gas to the environment, the process chamber comprising: 

(a) a support capable of supporting the substrate in the process 

chamber; 

(b) a gas distributor capable of introducing process gas into the 

process chamber; 

(c) a gas activator capable of activating the process gas to 
process the substrate, thereby forming an effluent containing hazardous gas; and 

(d) " an exhaust tube through which [a continuous stream of] the 
effluent may be flowed; 

(e) a microwave energy applicator to couple microwaves to the 
effluent [in the exhaust tube] to energize the effluent; 

(f) a gas analyzer capable of monitoring the hazardous gas 
content of the effluent in the exhaust tube and providing [an output] a signal in relation 
to the hazardous gas content of the effluent; and 

(g) a computer controller system comprising a computer 
readable medium having computer readable program code embodied therein, the 
computer controller system capable of monitoring the [output] signal from the gas 
analyzer, and when the hazardous gas content of the effluent exceeds a safety level, 
performing at least one of the following: 

(i) adjusting a power applied to the microwave energy 
applicator to reduce the hazardous gas content in the effluent, 

(ii) adjusting process conditions in the process chamber 
to reduce the hazardous gas content in the effluent, 

(iii) activating an alarm or metering display, 

(iv) adding a reagent gas to the effluent before or after 
the effluent is energized, to reduce the hazardous gas content in the effluent, or 

(v) terminating the process being conducted in the 

process chamber. 
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14. The prfocess chamber of claim 1 1 further comprising an RF energy 
applicator to couple RF energy to the effluent [in the exhaust tube]. 

^ ( 15. The process chamber of claim 1 1 wherein the exhaust tube 

comprises [monocrystalline] sapphire. 



24. A process chamber for processing a substrate in a process gas 
and reducing emissions of hazardous gas to the environment, the process chamber 
comprising: - 

(a) a support fcapable of supporting the substrate; 

(b) a gas distributor capable of introducing process gas into the 

process chamber; 

(c) a gas activator Capable of activating the process gas to 
process the substrate thereby forming an effluent containing hazardous gas; 

(d) an exhaust tube comprising [monocrystalline] sapphire 
through which the effluent [from the process chamber] may be flowed; and 

(e) a microwave energy.applicator adapted to couple 
microwaves to the effluent [flowing through the exhaust tube] to reduce the hazardous 
gas content of the effluent. 
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26. A process chamber for processing a substrate in a process gas 
and [while] reducing emissions of a hazardous gas to the environment, the process 
chamber comprising: \ 

(a) a support capable of supporting the substrate, a gas 
distributor capable of introducing process gas into the process chamber, and a gas 
activator capable of activating the process gas to process the substrate, thereby 
forming an effluent containing hazardous gas; 

(b) an exhaust tube capable of exhausting the effluent from the 
process chamber and a gas energizeradapted to energize the' effluent in the exhaust 
tube to reduce a hazardous gas content of the effluent; 

(c) a gas anawzer adapted to monitor the hazardous gas 
content of the effluent in the exhaust tube and to provide [an output] a signal in relation 
to the hazardous gas content of the effluent; and 

(d) a computer controller system comprising a computer 
readable medium having computer readable program code embodied therein, the 
computer controller system capable of monitoring the [output] signal from the gas 
analyzer, and when the hazardous gas content of the effluent exceeds a safety level, 
performing at least one of: \ 

(i) adjusting a ptower applied to the gas energizer to 
reduce the hazardous gas content in the effluenfv 

(ii) adjusting process conditions in the process chamber 
to reduce the hazardous gas content in the effluent\ 

(iii) activating an alarrAor metering display, 

(iv) adding a reagent gas to the effluent before or after 
the effluent is energized, to reduce the hazardous gas content in the effluent, or 

(v) terminating the process being conducted in the 
process chamber. \ 
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27. The process chamber of claim 26 wherein the computer readable 
program code on the computerVeadable medium comprises one or more of: 

(1) gas analyzer program code for receiving the [output signals] 
signal [relating to the hazardous\gas content of the effluent] from the gas analyzer, and 
storing or passing the [output signals] signal to other program codes, 

(2) gas energizer program code for adjusting a power level of 
the microwave applicator in relation to the [output signals] signal , 

(3) reagent gas program code for operating a reagent gas mixer 
that adds reagent gas to the effluentW relation to the [output signals! signal, and 

(4) safety operational program code that upon receiving [an 
output] a signal that the hazardous gaa content of the energized effluent exceeds a 
safety level, performs at least one of (1)\ adjusting process conditions in the process 
chamber to reduce the hazardous gas cantent [emissions], (2) operating an alarm [to 
indicate a dangerous level of toxic or hazardous gas in the effluent], (3) providing a 
metering display that shows the level of the [emissions of] hazardous gas content , or 
(4) shutting down the process chamber. \ 
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28. A computeiwogram product for operating a gas treatment 
apparatus and process chamber,\o reduce the hazardous gas content of an effluent 
formed during processing of a substrate in the process chamber, 

the gas treatment apparatus Comprising an exhaust tube capable of exhausting 
effluent from the process chamber, a gias energizer adapted to energize the effluent in 
the exhaust tube to reduce the hazardous gas content of the effluent, and a gas 
analyzer adapted to monitor the hazardous gas content of the effluent in the exhaust 
tube and provide a [an output] signal in relation to the hazardous gas content of the 
effluent, ' ~ \ 

the computer program product comprising a computer usable medium having 
computer readable program code embodied in the medium, the computer readable 
program code comprising: \ 

(a) gas analyzer program code for receiving the [output] signal 
[relating to the hazardous gas content of the effluent] from the gas analyzer, and storing 
or passing the [output] signal to other program cocfles; and 

(b) safety operational program code that upon receiving a [an 
output] signal that the hazardous gas content of the [energized] effluent exceeds a 
safety level, performs at least one of (1) adjusting process conditions in the process 
chamber to reduce the hazardous gas content [emissions], (2) operating an alarm [to 
indicate a dangerous level of toxic or hazardous gas in the effluent], (3) providing a 
metering display that shows the level of the [emissions of]\hazardous gas content , or 
(4) shutting down the process chamber. 

29. The computer program product of claim 28 wherein the computer 
readable program code comprises program code for adjusting a power level of the 
microwave energy applicator in relation to the [output] signal to reduce the hazardous 
gas content [emissions] of the effluent. 
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30. The computer program product of claim 28 wherein the computer 
readable program code comprises reagent gas program code for adding reagent gas to 
the effluent in relation to the [output] signal to reduce the hazardous gas content 
[emissions] of the effluent. 

31 . The process chamber of claim 1 wherein the microwave energy 
applicator comprises a waveguida [for coupling] to couple microwaves to the effluent in 

^//Of the exhaust tube. \ 

33. The proces&chamber of claim 1 1 wherein the microwave energy 
^QX^pplicator comprises a waveguide\for coupling] to couple microwaves to the effluent in 



35. The process chamber of claim 24 wherein the microwave energy 
applicator comprises a waveguide [for Coupling] to couple microwaves to the effluent in 


\the exhaust tube. 

36. The process chamber of claim [28] 26 wherein the RF energy 
applicator comprises facing electrodes or an inductor coil. 


Please add the following claims: 


37. The process chamber of claim 1 further comprising: 

(a) a gas analyzer adapted to monitor the hazardous gas content 
of the effluent in the exhaust tube and to provid^ a signal in relation to the hazardous Q 

7xca I9 as content of the effluent; and 

(b) a computer controller system comprising a computer 
readable medium having computer readable program code embodied therein, the 
computer controller system capable of monitoring the signaPfrom the gas analyzer, and 
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when the hazardous gas content of the effluent exceeds a safety level, performing at 
least one of: 

(i) adjusting a power applied to the gas energizer to 
reduce the hazardous gas content in the effluent, 

(ii) adjusting process conditions in the process chamber 
to reduce the hazardous gas content in the effluent, 

(iii) activating an alarm or metering display, 

(iv) adding a reagent gas to the effluent before or after 
the effluent is energized, to reduce thehazardous gas content in the effluent, or 

(v) terminating the process being conducted in the 

process chamber. 

38. The process chamber of claim 37 wherein the computer readable 
\ program code on the computer readable medium comprises one or more of: 
jV* 3 (1 ) gas analyzer program code for receiving the signal from the 

gas analyzer, and storing or passing the signal to other program codes, 

(2) gas energizer program code for adjusting a power level of 
the microwave applicator in relation to the signal, 

(3) reagent gas program code for operating a reagent gas mixer 
that adds reagent gas to the effluent in relation to the signal, and 

(4) safety operational program code that upon receiving a signal 
that the hazardous gas content of the energized effluent exceeds a safety level, 
performs at least one of (1) adjusting process conditions in the process chamber to 
reduce the hazardous gas content, (2) operating an alarm, (3) providing a metering 
display that shows the level of the hazardous gas content, or (4) shutting down the 
process chamber. 

C^) pr ° CeSS cham ^^ )f c|aim ^^ herein the sapphire comprises 
^ /Nric)nocrystalline'Sapphire. \ 
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40. The apparatus of claim 10 wherein the exhaust tube is substantially 
absent projections or recesses that alter the flow direction of the effluent through the 
exhaust tube. 


41 . The apparatus of claim 1 0}wherein the exhaust tube comprises a 
length that is sufficiently long to reduce the hazardous gas content of the effluent 
flowing through the exhaust tube without recirculating the effluent in the exhaust tube. 

_ 42. _The apparatus of claim Mwherein the exhaust tube comprises a 
length that is sufficiently long to provide a residence time of the effluent that is at least 
about 0.01 seconds. 

43. The apparatus of claim 1 0 Wherein the exhaust tube is adapted to 
provide a laminar flow of effluent therethrough. 


44. The apparatus of claim 43 wherein the exhaust tube comprises a 
cylinder having an axis parallel to the direction of the flow of the effluent through the 
exhaust tube. 


45. The apparatus of claim 10 further comprising a reagent gas mixer 
to mix the reagent gas with the effluent. 

46. The apparatus of claim 1 0 wherein the exhaust tube comprises 

sapphire. 

47. The apparatus of claim 46 wherein the sapphire comprises 
monocrystalline sapph ire 
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48. The apparatus of claim 10 further comprising an RF energy 
applicator to couple RF energy to (he effluent. 


X7 


.V 


49. The apparatus of claim 1 0 wherein the computer readable program 
code on the computer readable medium ^comprises one or more of: 

(1) gas analyzer program code for receiving the signal from the 
gas analyzer, and storing or passing the signal to other program codes, 

(2) gas energizer program code for adjusting a power level of 
the-microwave-applicator in relation to the signa^ 

(3) reagent gas program &ode for operating a reagent gas mixer 
that adds reagent gas to the effluent in relation to the signal, and 

(4) safety operational program code that upon receiving a signal 
that the hazardous gas content of the effluent exceedka safety level, performs at least 
one of (1) adjusting process conditions in the process cnamber to reduce the 
hazardous gas content, (2) operating an alarm, (3) providing a metering display that 
shows the level of the hazardous gas content, or (4) shutting\lown the process 
chamber. 


50. The process chamber of claim 1 1 wherein the exhaust tube is 
substantially absent projections or recesses that alter the flow direction of the effluent 
through the exhaust tube. 

51 . The process chamber of claim 1 1 wherein the exhaust tube is 
adapted to provide a laminar flow of effluent therethrough. 


52. The process chamber of claim 51 wherein the exhaust tube 
comprises a cylinder having an axis parallel to the direction of the flow of the effluent 
through the exhaust tube. 
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53. The process chamber of claim 1 1 further comprising a reagent gas 
mixer to mix the reagent gas with the effluent 

54. The process chamber of claim 1 1 wherein the computer readable 
program code on the computer readable medium comprises one or more of: 

(1) gas analyzer Vogram code for receiving the signal from the 
gas analyzer, and storing or passing the signal to other program codes, 

(2) gas energizer program code for adjusting a power level of 
the microwave applicator in relation to the sign? 

(3) reagent gas program fcode for operating a reagent gas mixer 
that adds reagent gas to the effluent in relation to the signal, and 

y (4) safety operational program code that upon receiving a signal 

that the hazardous gas content of the effluent exceed^ a safety level, performs at least 
one of (1) adjusting process conditions in the process chamber to reduce the 
hazardous gas content, (2) operating an alarm, (3) providing a metering display that 
shows the level of the hazardous gas content, or (4) shutting down the process 
chamber. 

55. The process chamber of claim 15 wherein t)qe sapphire comprises 
monocrystalline sapphire^ 

56. The process chamber of claim 24 /wherein the exhaust tube is 
substantially absent projections or recesses that alter the flow direction of the effluent 
through the exhaust tube. 

57. The process chamber of claim 24 wherein the exhaust tube 
comprises a length that is sufficiently long to reduce the hazardous gas content of the 
effluent flowing through the exhaust tube without recirculating the effluent in the 
exhaust tube. 


C:\CLIENT\APPLIED\EXHAUST\933.P1\AMEND.004 


14 


December 4, 2000 


58. The process chamber of claim 24 wherein the exhaust tube 
comprises a length that is sufficiently long to provide a residence time of the effluent 
that is at least about 0.01 seconds. 


59. The process chamber of claim 24 wherein the exhaust tube is 
adapted to provide a laminar flow of effluent therethrough. 

60. The process chamber of claim 59 wherein the exhaust tube 
comprises a cylinder haying an axis parallel to the direction of the flow of the effluent 
through the exhaust tube. 

61 . The process chamber of claim 24 further comprising a reagent gas 
mixer to mix the reagent gas with the effluent. > 


62. The process chamber of claim 24 wherein the sapphire comprises 
onocrystalline sapphire. 


63. The process chamb^Tof claim 24 further comprising an RF energy 
applicator to couple RF energy to theWfiuent. 


64. The process (shamber of claim .24 further comprising: 

(a) a gas analyzer adapted to monitor the hazardous gas content 
of the effluent in the exhaust tube ana\Jo provide a signal in relation to the hazardous 
gas content of the effluent; and 

(b) a computer corilraller system comprising a computer 
^readable medium having computer readableWogram code embodied therein, the 

computer controller system capable of monitoring the signal from the gas analyzer, and 
when the hazardous gas content of the effluent exceeds a safety level, performing at 
least one of: 
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(i) adjusting a power applied to the gas energizer to 
reduce the hazardous gas content in the effluent, 

(if) adjusting process conditions in the process chamber 
to reduce the hazardous gas content in the effluent, 

(iii) \ activating an alarm or metering display, 

(iv) ^dding a reagent gas to the effluent before or after 
the effluent is energized, to reduce the hazardous gas content in the effluent, or 

(v) terminating the process being conducted in the 

process chamber. 

65. The process chamberpot claim 64 wherein the computer readable 
program code on the computer readable meqium comprises one or more of: 

(1 ) gas analyzer program code for receiving the signal from the 
gas analyzer, and storing or passing the signal tb other program codes, 

(2) gas energizer program\pode for adjusting a power level of 
the microwave applicator in relation to the signal, 

(3) reagent gas program cod&for operating a reagent gas mixer 
that adds reagent gas to the effluent in relation to the sranal, and 

(4) safety operational program cocle that upon receiving a signal 
that the hazardous gas content of the effluent exceeds a safety level, performs at least 
one of (1) adjusting process conditions in the process chambW to reduce the 
hazardous gas content, (2) operating an alarm, (3) providing a metering display that 
shows the level of the hazardous gas content, or (4) shutting dow^the process 
chamber. 

66. The process chamber of claim 26 wherein the exhaust tube is 
substantially absent projections or recesses that alter the flow direction of the effluent 
through the exhaust tube. 
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67. The process chamber of claim 26 wherein the exhaust tube 
comprises a length that is sufficiently long to reduce the hazardous gas content of the 
effluent flowing through the exhaust tube without recirculating the effluent in the 
exhaust tube. 

68. The process chamber of claim 26 wherein the exhaust tube 
comprises a length that is sufficiently long to provide a residence time of the effluent 
that is at least about 0.01 seconds. 

69. The process chamber of claim 26 wherein the exhaust tube is 
adapted to provide a laminar flow of effluent therethrough. 

70. The process chamber of claim 69 wherein the exhaust tube 
comprises a cylinder having an axis parallel to the direction of the flow of the effluent 
through the exhaust tube. 

71 . The process chamber of claim 26 further comprising a reagent gas 
mixer to mix the reagent gas with the effluent. 

72. The proces\chamber of claim 26 wherein the sapphire comprises 
monocrystalline sapphire. 


/ 


| 73. The process chamkJ^r of claim 26 further comprising an RF energy 

applicator to couple RF energy to the effluent. 


74. The process chamber of claim 1 wherein the exhaust tube is adapted 
to provide a non-circuitous flow of effluent therethrough. 

75. The apparatus of claim 10 wherein the exhaust tube is adapted to 
provide a non-circuitous flow of effluent therethrough. 
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